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Air Resources Board 

LOCATION: 
Air Resources Board 
BPQJI Sw Audthriurn, Second Floor 
1001 1 Street 
Sacramento, California 95814 

PUBLIC MEETING AGENDA This facility is accessible by public transit. For transit information, cat1 
(91 6) 321 -BUSS, website: htt~://ww.sacrt.com 

REVISED (This facility is accessible to persons with disabilities.) 

05-7-5: Public Meeting to Consider a ~esolution Providing for $oard Ratification of Future 
Memoranda of Understanding Before They Become Effective 

The Board will consider adoption of a Resolution, pursuant to Health and Safety Code 
section 39516, providingthat the Executive O f f i c e F m ~ n ~  future m e m o r a ~ o f  
understanding (MOU) and similar agreements with air pollution sources for emission reductions, 
and present them to the Board for ratifcation; no such MOU or agreement shall be effective until 
ratified by the Board by resolution at a public meeting. 

05-7-1: Report to the Board on a Health Update: Research Findings from the Southern California 
Particle Center and Supersite 

Staff will present results of recent research findings from the Southern California Particle Center 
and Supersite, which receives some of its fmding from ARB. Much ~f thejr ARB-fugdec! work 
consists of animal inhalation toxicology studies using concentrated ambient particulate 
matter (PM) near freeways. Their results are contributing to a better understanding of the 
measurement, sources, size distribution, chemical composition and physical state, spatial and 
temporal variability, and health effects of PM in the Los Angeles area. 

05-7-4: Public Hearing to Consider Adoption of Proposed Malfunction and Diagnostic System 
Requirements for 2010 and Subsequent Model Year Heavy Duty Engines (HD OBD) 

Staff is proposing adoption of a regulation for heavy-duty engines to implement on-board diagnostic 
(OBD) systems to monitor virtually every emission control for malfunctions that increase emissions. 
OBD systems predominantly use the existing on-board computer, sensors, and actuators to verify that 
emission controls are working as designed. The proposal includes, for some of the major emission 
controls for diesel and gasoline engines, monitoring and detection of malfunctions before tailpipe 
emissions exceed specified ieveis. The proposal also requires industry-wide standardization of how 
the OBD system stores and communicates fault information to electronic tools that technicians use to 
diagnosis and repair malfunctions. Staff proposes a phase-in for implementation of these 
comprehensive OBD systems on 201 0 through 2013 model year engines. 

05-7-2: Report to the Board on the Draft Planned Air Pollution Research for Fiscal Year 2005-2006 

The draft report, "Planned Air Pollution Research for Fiscal Year 20052006" provides project 
concepts for ARB'S extramural research program for fiscal year 2005-06. The proposed concepts 
in the plan will be brought to the Board in the future as fully designed research proposals. 

05-7-3: Public Hearing to Consider a Research Proposal 

A Study to Quantify Incremental Improvements in Air Quality, University of California, Berkeley, 
Proposal No. 2586-248. I 
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TO SUBMIT WRllTEN COMMENTS ON AN AGENDA ITEM IN ADVANCE OF THE MEETING: 

CONTACT THE CLERK OF THE BOARD, 1001 1 Street, 23d Floor, Sacramento, CA 95814 (916) 322-5594 
FAX: (916) 322-3928 

ARB Homepage: www.arb.ca.eov 

To request special accommodation or language needs, please contact the following: 

TTYITDDlSpeech-to-Speech users may dial 7-1-1 for the California Relay Service. 
Assistance for Disability-related accommodations, please go to httD://www.arb.ca.gov/hml/ada/ada.hm 
or contact the Air Resources Board ADA Coordinator, at (916) 323-4916. 
Assistance in a language other than English, please go to 
httv://www.arb.ca.~ov/as/eeo/lan~uaneaccess.htm 
or contact the Air Resources Board Bilingual Coordinator, at (916) 324-5049 

OPEN SESSION TO PROVIDE AN OPPORTUNITY FOR MEMBERS OF THE PUBLIC TO ADDRESS THE BOARD 
ON SUBJECT MATTERS WITHIN THE JURISDICTION OF THE BOARD. 

THE AGENDA ITEMS LISTED ABOVE MAY BE CONSIDERED IN A DIFFERENT ORDER AT THE 
BOARD MEETING. 

SMOKING IS NOT PERMITTED AT MEETINGS OF THE CALIFORNIA AIR RESOURCES BOARD 

- - - - - - 
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STATE OF CALIFORNIA 
Air Resources Board 

Research Screening Committee 

The Air Resources Board's (ARB) Research Screening Committee will hold a public 
meeting at the time and place specified below to review and consider five interagency 
proposals. The items for review and approval, and any other matters that will be 
presented at the meeting, are'fisted on ilie afiached agentla. The piesentation and 
discussion of the Planned Air Pollution Research for Fiscal Year 2005-2006 with the 
Board will begin at 9:00 a.m. in the Byron Sher Auditorium. Upon completion of that 

- - - - -- -- -fefemhg C a a c  I?- 51 0. 

Date: July 21,2005 
Time: 9:00 a.m. 
Place: Cal/EPA Headquarters Building 

1001 1 Street, Room 510 
Sacramento, California 9581 4 

If you have any questions regarding this meeting, please contact Bart E. Croes, P.E., 
Chief, Research Division, Air Resources Board, P.O. Box 281 5, Sacramento, California 
9581 2, at (91 6) 323-451 9, or bcroes@arb.ca.gov. 

This notice and the advance agenda containing a brief summary of the items are 
available on the ARB Internet site at htt~://www.arb.ca.aov/research/rsc/rsc/htm. To 
obtain this document in an alternative format, please contact the ARB Americans with 
Disabilities Act Coordinator at (91 6) 323-491 6, TDD (91 6) 324-9531 , or (800) 700-8326 
for TDD calls outside the Sacramento area. 

Catherine Witherspoon 
Executive Officer 

Dated: Jun 29, 2005 

Attachment 

The energy challenge facing California is very real. Every Californian needs to take immediate action to reduce energy 
consumption. For a list of simple ways you can reduce demand and cut your energy costs, see our Web-site at www.arb.ca.aov 



Location #2: 

451 8 Whisper Way Road 
Troy, Michigan 48098 

Location #3: 

Environmental Protection Agency 
National Health and Environmental Effects 

Research Laboratory 
Research Triangle Park, North Carolina 2771 1 
Phone: 91 9-966-6255 



State of Catifornia 
RE is ws9RD 

Joint Meeting with the Board and the 
Research Screening Committee 

To Present the Planned Air Pollution Research 
Fiscal Year 200512006 

CalIEPA Headquarters Building 
1001 I Street 

C - " m  !%% 
Sacramento, California 9581 4 

(91 6) 4454753 

July 21,2005 
9:00 a.m. 

Minutes of Previous Meeting 

April 29,2005 

Paqe 

iii 

lnteraqency Proposals 

1. "Foll~w-on development af CARBITS", Bill Dean 
University of Califomia, Davis, $100,000, 
Proposal No. 2587-249 

2. "Indoor PM Health Effects", University of Ralph Propper 
Califomia, Davis, $400,000, Proposal No. 2588-249 

3. "Long-Term Follow-up of the Fresno Asthmatic Ken Bowers 
Children's Environment Study (FACES)", University 
of California, Berkeley, $350,000, Proposal No. 2591-249 

4. "Environmental Justice Saturation Monitoring of Dongmin Luo 
Selected Pollutants in Wilmington", Desert 
Research Institute, $399,994, Proposal No. 2589-249 

5. "Survey of the use of Ozone-generating Air Jim Behrmann 
Cleaners by the California Public", $99,997, 
University of California, Berkeley, Proposal No. 2590-249 



Other Business 

6. Research Planning Process 

7. Executive Office Meeting 

8. Action Update 



PLANNED AIR POLLUTION 
RESEARCH 

Fiscal Year 2005-2006 

July 2005 



The statements and conclusions in this paper are not necessarily those of the 
California Air Resources Board. The mention of commercial products, their 
source, or their use in connection with material reported is not to be construed 
as either actual or implied endorsement of such products. To obtain this 
document in an alternative format, please contact the Air Resources Board 
ADA Coordinator at (91 6) 322-4505, TDD (91 6) 324-9531, or (800) 700-8326 
for TDD calls from outside the Sacramento areas. This report is available for 
viewing or downloading from the Air Resources Board's Internet site at 
htto://www.arb.ca.sov/research/a~r/apr. htm. 
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Summary 

This report presents the Air Resources Board's planned air pollution research for the fiscal 
year 2005-2006. Thirty-two projects are proposed. Twenty-seven projects are recommended 
for funding and seven are recommended if funding is available. This research portfolio is 
organized into five main areas of research: Environmental Justice, Health and Welfare 
Effects, Exposure Assessment, Technology Advancement and Pollution Prevention, and 
Global Air Pollution. This annual plan proposes research in these five areas, with a primary 
emphasis on community monitoring, particulate matter (PM) health effects, exposure 
assessment and control of fine and ultrafine PM, and greenhouse gas emission estimation 
and mitigation. The proposed budget for the recommended projects is approximately 
$6,800,000. 



#a 43% 
the cawsies, effects, and posdbie sdutions to air pollution problem in CaPirnia, and provides 
support for establishing ambient air qualrty standards. The Board's research program was 
established by the Legislature in 1971 (Health and Safety Code Sections 39700 et seq.) to 
develop a better understanding of the various aspects of air pollution, including air pollution's 
effects on health and the environment, the atmospheric reactions and transport of pollutants, 

The ARB's mission to protect California's public health, welfare, and ecological resources is 
bag&&. ,W, 4 2$JQa.61*- The. 

Plan is based on the ARB'S regulatory priorities for the next several years and provides 
direction for the ARB'S research program. The four main areas of research identified in the 

- - Strategic Plan are: Health and Welfare Effects, Exposure Assessment, Technology 
Advancementand PoHutioiiPEvGtiin, and Global Air P o t k t i o n . T ~ y ~ ~ o t h e X i i i @ o f l ~  
that guide this plan. These areas encompass the comprehensive mission of ARB's air pollution 
research. A copy of the Strategic Plan can be found at 
htt~://www.arb.ca.clov/research/apr/apr. htm. 

The proposed research projects are not intended to be exhaustive or exclusive. Unanticipated 
opportunities, unique or innovative study approaches, or urgency may lead to consideration of 
other projects. 

Objective of the Research Program. The goal of the research program is to provide the 
timely scientific and technical information that will allow the Board and local districts to make 
the public policy decisions necessary to implement an effective air pollution control program in 
California. 

Process for Developing this Research Plan. The Board sends out a public solicitation 
inviting and encouraging the public to contribute ideas for project consideration. Members of 
the public, the academic community, and ARB staff submit research ideas. To aid in the 
evaluation, the Board's Executive Officer established internal committees to review research . 

ideas. Proposed projects were examined for relevance to regulatory questions facing the 
Board and modified as necessary. Committee members then prioritized candidate projects in 
order of urgency and importance. The Board's scientific external review committee, the 
Research Screening Committee (RSC), which was established by the Health and Safety Code, 
reviewed these candidate projects. The list of projects, along with comments from the RSC, 
was forwarded to the Executive Research Review Committee, whose members are the 
Executive Officer, her three deputies, and the Chief of the Research Division. The Executive 
Research Review Committee reviewed all of the proposed projects and established project 
priorities. Selected projects are then placed into two categories: 1) those that are 
recommended for funding, and 2) those that are recommended if funding is available. The 
Research Screening Committee reviewed the selected projects and recommended the Plan to 
the Board. 

Implementation of the Plan. The next step for projects approved in the plan will be their 
development into full research projects. The submission and selection of an idea does not 



guarantee a resulting contract for the submitter. Rather, the ARB is required to consider public 
California universities for expertise to execute these projects. If the universities do not possess 
the expertise, then a public solicitation is issued or a sole source contract is awarded. There is 
a list serve that individuals can subscribe to for receiving updates on research activities. More 
information on the list serve can be found at 
htt~://www.arb.ca.aov/listserv/research/research. htm. 

Research Budget. The 27 recommended projects total approximately $6,800,000. 

Project Cosponsorships. The Research Division is continually looking for cofunding 
opportunities and other ways to leverage the state's research dollars. This effort allows the 
ARB to be part of projects and studies that may otherwise be out of the state's fiscal reach. 
ARB has had great success in working with other research organizations and has been part of 
multimillion-dollar studies with nominal cash contributions. Several of the projects in this plan 
have either confirmed or have potential cofunding dollars included in the cost category. 

Summaries of Past Research. Ongoing research projects and projects completed since the 
beginning of 1989 are summarized in the Research Division's publication, Air Pollution 
Research, which is available on the World Wide Web at 
htt~:llwww.arb.ca.aov/research/a~r/~ast/~ast. htm 

Electronic copies of all of the Research Division's final reports are available for downloading at 
the same web site. 



Environmental Justice Saturation Monitoring of Selected Pollutants in 
...................................................................................................... Wilmington, California 9 

This project will expand current monitoring efforts, collect sufFicient temporal and 
spatial data in order to ident i  hot spots of selected pollutants, allow 
comparison with fine-scale modeling results, and demonstrate the usefulness of 
low cost monitoring technologies such as passive monitors in EJ communities. 
$400,000 

&- 
................. ............................................................ Particles.. I 0  

This project will better determine the spatial variability of ambient particle 
number concentrations and thus im~rove estimates of human exposure to ult 

-- - - - - -- -- - -- - - -- -- - 

fine particles. $450,000 

Mobile Monitoring of Ultrafine PM and Related Co-Pollutants in Community, Near- 
.............................................................................. Roadway, and Roadway Locations 1 1 

This project will extend the Mobile Monitoring Platform approach to more fully 
characterize in-vehicle, near-freeway, near-arterial, and community gradients of 
ultrafine particulate matter as well as co-pollutant concentrations. $300,000 

HEALTH AND WELFARE EFFECTS 

Human Health Effects - Recommended Projects 

Assessment of the Health Impacts of Particulate Matter from Indoor Sources ............. 12 
This project will i den t i  and quantify the impacts of PM of indoor origin on 
human health. $400,000 

Effects of Inhaled Fine and Ultrafine Particles on Lung Growth and Lung Disease ...... 13 
This project will test the hypothesis that chronic PM exposures will cause 
pulmonary function deficits in rodents exposed from birth to adulthood. $450,000 

.................................................... Health Effects of Short-Term Particulate Exposures 15 
This project will determine the human health impacts of brief (one to eight hour) 
exposures to ambient PM in California. $600,000 

Long-term follow-up of the Fresno Asthmatic Children's Environment Study 
(FACES) ....................................................................................................... :. ............. I 6 

This project will continue FACES field data collection, conduct innovative, 
enhanced statistical analyses, and additional conventional statistical analyses 
of longer-term respiratory health effects. $350,000 



Recommended if fun,ding available 

Mechanisms of Cardiopulmonary Injury Caused by Mobile SourceGenerated Fine 
and Ultrafine Particles ................................................................................................. 17 

This project will test the hypothesis that there are mechanistic and outcome 
differences in the manner in which diesel particles illicit effects on health 
compared to gasoline particles. $450,000 

Benefits and Cost of Air Pollution- Recommended Projects 

.......... .................................... Life-Cycle Analysis of Air Pollution Control Regulations .- 19 
This project will develop a user-friendly spreadsheet that is based on the most 
commonly used or agreed-upon assumptions, that can utilize readily available 
information regarding a technology, that can perform life-cycle analysis of policy 
alternatives, and that can provide a summary of the economic valuations. 
$60,000 

Follow-on Development of CARBITS ......................................................................... ..20 
This project will upgrade CARBITS, to improve ARB'S in-house ability to model 
consumer response in the passenger vehicle market. $100,000 

The Economic Value of Avoiding Lifelong, Air Pollution Exposure-Related Health 
Outcomes ................................................................................................................... ..21 

This project will to identify, quantify and value chronicllifelong, air pollution- 
linked health outcomes that have not been fully valued. $250,000 

Quantitative Assessment of Health Benefits of Improvements in Air Quality in 
Southern California ...................................................................................................... 22 

This project will carryout a definitive analysis to quantitate additional 
relationships between long-term changes in air pollutants on human health; 
specifically an asthma discharge analysis for PM2.5 and a mortality analysis for 
ozone and PM2.5. $200,000 

EXPOSURE ASSESSMENT 
- 

Atmospheric Processes - Recommended Projects 

Effects of Sound Walls and Tree Lines on Concentrations of Particulate Pollutants 
Above and Adjacent to Freeways in Residential Neighborhoods ................................. 23 

This project will determine how particulate matter disperses in the presence of 
sound walls and tree lines, as compared to control sites without these bamers. 
$1 50,000 

............ Impact of Reactive Halogen Gases on Air Quality in California Coastal Areas 24 
The objective of the proposed work is to measure reactive halogen gases and 
associated pollutants at a Southern California coastal site and to assess the 
potential significance of reactive halogen chemistry on California air quality. 
$300,000 



Sm-fy mgwrk (3CMt$ F m & b n  .frrr VOC ttlWkm% at \Fafyffg m f N ' O x  
Ratios .......................................................................................................................... -25 

This project will determine the SOA concentrations and compositions from 
selected aromatic compounds under a range of conditions in the ambient 
concentration range. $225,000 

Emission Inventory - Recommended Projects 

Proc8ssssB& Farm Emission Model to Estimate Air Emissions from California 
Dairies ......................................................................................................................... -26 

"a. emiesh m far w3, 
c be used to estimate and 

kt the emission rates of these gaseous compounds at different temporal 
patial scales. $300,000 - - -- - - - - --- -- - - - - 

Measuring Agricultural Fumigant Pesticide Emissions through In-Field 
Testing ......................................................................................................................... -27 

This project will conduct additional field research to build upon the ongoing 
work to estimate the emissions and potential volatile organic cpmpounds 
reductions from fumigant pesticides. $1 00,000 

Improve Size and Chemical Species Profiles for Particulate Matter and Organic Gas 
Emissions from Diesel Combusti~n in Commercial Ships ............................................ 28 

This project will provide for fine and ultra-fine size and chemical species profiles 
from diesel combustion in commercial ships. $175,000 

On-Road Measurement of Fine Particles, NOx, and Volatile Hydrocarbons from Light- 
and Heavy-Duty Vehicles ............................................................................................. 29 

This project will measure the emissions of a broad range of pollutants from both 
motor vehicles and heavy-duty trucks during real-world operation. $250,000 

Recommended if funding available 

Physiochemical and Toxicological Assessment of the Semi-volatile and Non-Volatile 
Fractions of PM From Heavy and Light Duty Vehicles Operating with and without 
Emissions Control Technologies .................................................................................. 30 

This project will determine the physiochemical and toxicological properties of 
the semi-volatile and non-volatile fractions of PM from heavy and light duty 
vehicles operating with and without emissions control technologies. $500,000 

Ammonia Emissions from California In-Use Light Duty Vehicles .................................. 31 
This project will determine ammonia emission rates from a representative fleet 
of light duty vehicles tested as part of the In-Use Vehicle Surveillance Program. 
$1 50,000 



Personal and Indoor Exposure - Recommended Projects - 

..................................... Ultrafine Particle Concentrations in ~choolrooms and Homes 32 
This project will characterize ultrafine particle concentrations in school rooms 
and homes under conditions of varying proximity to roadways, and for 
differences in types of activities, such as cleaning and cooking, that may serve 
as indoor generators of ultrafines. $300,000 

............. Survey of the Use of Ozone-generating Air Cleaners by the California Public 33 
This project will conduct a representative survey of the California public to 
identify the extent of use of different types of air cleaners, especially ozone- 
generating models, in California homes; the reasons for their purchase; the 
frequency and duration of use; and other information needed to assess the 
potential impact of these appliances on public health and the need for further 
action. $1 00,000 

Recommended if  funding available 

Characterization of Ventilation Rates and Indoor Environmental Quality (IEQ) on 
Small Commercial Buildings ........................................................................................ .34 

This project will quantify the effects of building characteristics, energy use and 
practices, and sources of indoor pollution on indoor environmental quality in 
California. $1,700,000 ............................................................................................. 

TECHNOLOGY ADVANCMENT AND POLLUTION PREVENTION 

Clean Air Technologies - Recommended Projects 

Evaluation of the New European Methodology for Determination of Particle Number 
............... Emissions and Its Potential in California for In-Use PM Compliance Testing 35 

This project is to conduct a critical evaluation of the proposed PMP method for 
determination of particle emissions and its potential in California for in-use PM 
compliance testing. $250,000 

Light-duty Gasoline PM: Characterization of High Emitters and Valuation of Repairs 
for Emission Reductions ............................................................................................... 36 

This project will include the determination of the characteristics of the high PM 
emitter in the California light-duty gasoline vehicle fleet and for the nominal high 
emitter, the potential benefits of repairs for emission reductions will be 
investigated. $250,000 

......................... COz Emission Quantification from Vehicle Air Conditioning Operation 37 
This project will develop a whole vehicle test procedure for measuring the 
impact that vehicle AIC system operation has on C02 emissions in "real-life" 
conditions. $400,000 



ttaarlg -g of A C ~  in A ~ M M  .AW mt~ ma A S S & . E W *  of ~hl)rt-tern 
Exposure Risks to Acrolein in Areas Heavily Impacted by Vehicufar Traffkc ................. 38 

Ti?& ww em- am" mfd an a w m  %&St ibMh6d Q Q ~  
measuring hourly concentrations af acrdein in ambient air. $1 50,1100 

GLOBAL AIR POLLUTION 

Global Air Pollution - Recommended Promts 

Mitigation Strategies .................................................................................................... -39 
This project will improve our understanding of greenhouse gas emissions and 

w i 4 i T - m  w 
Improving the Carbon Dioxide Emission Estimates f m  the Combustion of Fossil 
Fuels in California .................................................... ,,,. ..,,,,..,.,.-.-,--- 4Q 

- -- - - 

This project will improve C02 emission inventory by estimating the level of 
uncertainty in the existing inventory and by determining what fuel data 
collection activities should be initiated in order to substantially improve the 
estimation of carbon dioxide emissions from the combustion of fossil fuels in 
the state. $75,000 

Clearinghouse of Technological Options for Reducing Anthropogenic, Non-C02 
............................................................. Green House Gas Emissions from All Sectors 41 

This project will develop an International clearinghouse of technological options 
that have been employed for reducing anthropogenic, non-COP green house 
gas emissions from sectors which are relevant to California. $50,000 

Impact of Climate Change Meteorological Variables and Urban Air Quality in 
California ..................................................................................................................... -42 

This project will assess the impacts on regional air quality from climate-induced 
meteorological and emission changes, quantify the sensitivities and 
uncertainties in climate change impacts, and determine if climate change forcing 
has potentially significant and probable impacts on the direction and magnitude 
of air pollution changes and on the effectiveness of control measures being 
considered for improving ozone and PM air quality in major urban areas in 
California in the future. $300,000 



TITLE: Environmental Justice Saturation Monitoring of Selected Pollutants in 
Wilmington, California 

BACKGROUND: Air quality data are essential to characterize a community's exposure to air 
pollutants; however, air quality data (criteria pollutants and air toxics) collected at any 
environmental justice (EJ) community are very limited, typically at relatively few (one to five) 
locations due to the cost of traditional monitoring technologies. Thus, there is a concern that air 
quality monitoring location(s) may not reveal exposure to hot spots. In addition, the spatial 
resolution of most air quality data is relatively coarse (a single monitor for tens of square miles) 
compared to the spatial resolution of socioeconomic status (SES) data. To capture real 
exposure in the community, air quality data of finer spatial resolution that are compatible with 
SES data are needed. 

PREVIOUS WORK: In order to address these issues, the ARB is currently sponsoring a 
project being conducted by Professor Manuel Pastor that will develop a framework that takes 
into account cumulative exposure, a more comprehensive model of vulnerability at the 
community level including environmental, demographic, and SES factors, and develop a 
screening tool for regulators and others to iden t i  areas in need of special policy attention and 
community outreach. 

OBJECTIVES: The objectives are to: 1) complement Pastor's project and provide an air 
quality data set that is of comparable spatial resolution as SES data for EJ analysis, 2) collect 
spatially resolved data in order to i den t i  hot spots of selected pollutants, their magnitude and 
spatial extent, and relative importance compare to a regional background, 3) collect data of 
sufficient spatial and temporal resolution to allow comparison with fine-scale modeling results, 
and 4) demonstrate the use of low cost monitoring technologies such as passive monitors. 

DESCRIPTION: Low-cost monitoring technologies such as passive monitors will be used in 
this project to collect selected toxics in Wihnington at different locations each season or for a 
long period (one year is desired). The selected monitors will be validated before and during the 
field study against conventional monitoring technologies for accuracy and precision. The 
monitoring sites to be determined, including hot spot identification, will be determined based on 
criteria defined by ARB in consultation with the Pastor study team including consideration of 
demographic and socioeconomic data, existing emission inventories, and model simulations. 
The number of sites will be determined so that the concentration gradients from potential hot 
spots can be detineated and some of the sites wilt be equipped with monitors for PM and 
selected toxics with better temporal resolution. Potential pollutants to be measured include 
nitrogen oxides, PM, key toxics and other pollutants. 

BENEFITS: This project is intended to collect extensive spatial and temporal data to identtfy 
hot spots of selected pollutants in Wilmington and determine the concentration gradient in the 
area primarily from stationary as well as mobile and area sources. The data set collected is 
also intended to combine with socioeconomic status data for EJ analysis and allow 
comparisons with previous emission inventory and dispersion modeling results. The results of 
this project are expected to improve our understanding of actual exposure level at an EJ 
community. The methodology developed from this project can be applied to other EJ 
communities. 

-- .- COST: ~ . , 0 0 0  O - . - . ~ . O . . O - . O O O _ ~ . ~ _ - ~ ~ - _ _ - . . ~ . - . ~ - - - - . . . . . - ~ - - - ~ _ . . ~ . . - . . . ~  ~ 



- t 

TITLE: Determination of the Community-Scale Spatiat Variability of UEtraflne Particles 

PRCBBlEIIII: Measurements of ambient ultrafine (UF) particle concentrations at a single 
central monitoring station may not be indicative of human exposure in the communities 
surrounding a single monitoring site. Due to their short atmospheric lifetimes and strong 
dependence on very local sources, UF particle numbers vary significantly on very small 
spatial and temporal scales. In order to address this problem and more accurately determine 
human exposure and the subsequent health impqcts of UF particles, more intensive particle 
number measurements on finer spatial scales is needed. 

PREVIOUS WORK: Recent studies have demonstrated that UF particles (less than -100 
c,x&za& W r & * a k ? P  %34mwnmp 
individual particles are capable of penetrating cellular membranes and causing cell damage, 
suwsting that partick number rather than .partide mass may be more i n d i h  of potentkt 
health effects. A previous jointly-funded ARBJAQMD study measured ultrafine epa&le - -  - - 

- - - 

number concentrations at each of the Children's Health Study (CHS) communities at a single 
central monitoring station in each community. Results showed very predictable daily and 
seasonal patterns. But other studies showing that UF particle concentrations vary 
dramatically within 100 meters of roadways point out the need for more spatially resolved UF 
monitoring within impacted communities. 

OBJECTIVE: The objective is to better determine the spatial variability of ambient particle 
number concentrations and thus improve estimates of human exposure to UF particles. 

DESCRIPTION: Using 10-12 of the condensation particle counters (CPC) from a previous 
supplemental study to the CHS project that are currently owned by CARB, the intra- 
community variability of UF number concentrations can be determined. The CPCs will be 
deployed at 10-12 individual sites within a particular community within a 1-3 mile radius. 
Sampled communities will be chosen based on specific pollution characteristics and 
problems. Other communities will be chosen to correspond to CHS communities, allowing for 
comparisons to historical central site data and to CHS health outcomes. Two to three 
communities per year will be examined. The deployments will be accompanied by several 
meteorological instruments recording highly time-resolved wind speed, wind direction, 
humidity and temperature data. Such information can be used with the CPC continuous 
number data to identify local sources based on wind speed and direction. An upcoming EPA- 
funded project will fund this type of analysis as well as additional analyses examining the 
short and long term variations of highly time resolved number concentration data using 
techniques similar to Fourier transform analysis. 

BENEFITS: Better information on the local-scale variability and sources of UF particles will 
improve our understanding of human exposure to and the health impacts of this unregulated 
pollutant. Such information will lead to more effective control measures andlor UF particle 
standards that will reduce the public health risk. 

COST: $450,000 



TITLE: Mobile Monitoring of Ultrafine PM and Related Co-Pollutants in Community, 
Near-Roadway, and Roadway Locations 

PROBLEM: Ultrafine particulate matter (UFPM) is considered as potentially the most harmful 
component of particulate air pollution, but exposure data are lacking. Measurements near 
freeways have shown sharp concentration gradients, making fixed-site monitoring of limited 
value for UFPM. Spatially resolved exposure data is needed to evaluate the health 
consequence of UFPM. 

PREVIOUS WORK: Animal exposure studies have found lung damage from UFPM and 
human studies have found that UFPM directly enters the bloodstream. Monitoring studies have 
found high concentrations and sharp gradients near roads and freeways. A pilot study that 
used the Mobile Monitoring Platform (MMP) concept extended this work by outfitting an electric 
vehicle for similar field measurements. UFPM concentrations and size data, along with 
gaseous co-pollutants, were measured on roadways, in neighborhoods, and near LAX airport. 
UFPM concentrations on roadways were one to two orders of magnitude higher than most 
microenvironments, making in-vehicle time the route of most UFPM exposure for people who 
commute via freeways. 

OBJECTIVE: The objective is to extend the MMP approach to more fully characterize in- 
vehicle, near-freeway, near-arterial, and community gradients of UFPM as well as co-pollutant 
concentrations. These data will then be used in estimates of UFPM exposure in these 
important microenvironments. 

DESCRIPTION: The MMP approach to measuring UFPM and other high-gradient pollutants 
will be based on an electric vehicle platform with extensive instrumentation, and based at the 
Southern California Particle Center and Supersite (SCPCS). Enhancements to the previous 
MMP capabilities will include improved, rapid -response UFPM instrumentation with higher 
dynamic range and a portable GC to measure VOCs. Measurements will focus on high- and 
low-diesel traffic freeways, high and low-volume arterial roads, and characterizing the effects 
of meteorology on impacts to downwind communities. ARB and SCPCS investigators will 
perform this study. 

BENEFITS: The findings of this study will allow better estimates of UFPM exposure for 
Californians to WPM and other combustion-related pollutants, A better understanding of 
freeways and community-level concentration gradients will be gained, as well as the 
differences in impacts from truck traffic versus gasoline-powered vehicle traffic. 

This new approach to monitoring also offers a versatile means to address questions that arise 
regarding the impacts of sources and exposures. For example, measurements will provide 
valuable baselines from which to judge the impacts of expansions at the Long Beach port and 
increased Mexican truck traffic, as well as the effect of reductions in diesel truck fleet 
emissions as the 2007 standards begin to take effect. The MMP has proven cost-effective, 
involving resource leveraging with the SCPCS. 

COST: $300,000 






















































































































































































































































































































































































































































































































































































































































